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Abstract
The aim of this study was to evaluate the risks associated with the repetitive movements of the upper limbs in different meat 
processing tasks in a poultry slaughterhouse. The study was conducted in a company with 4,500 workers that slaughtered 
450,000 chickens/poultries per day during the two shifts. The OCRA checklist was used to assess 10% of the total workforce 
during work tasks. Each worker was filmed for shorter periods of 5 minutes. Student’s t-test (p0.05) was used to compare the 
risk variable between the sides of the body. The 26 work activities analyzed were the following sectors: cutting (17); evisceration 
(2); freezing tunnels (2); reception (3) and scalding (2). The average of occupational repetitive actions performed by poultry
workers was 63.7±25.3 per minute, representing 9 points in the OCRA’s scale (0 to 10 points scale). The average score of 
OCRA’s checklist was 18.3±2.7 (moderate risk). The scores for the right upper limb (18±2.8 - moderate risk) were significantly 
higher (p=0.014) than the contralateral limb (16.9±3.8 - moderate risk). Considering the five risk categories proposed by the 
OCRA method, 2 work tasks were considered high risk (8%); 21 represented moderate risk (81%), and 3 were within an low risk 
(11%). When grouping the high risk tasks with the moderate risk tasks, it was verified that the majority of the slaughterhouse 
workers were vulnerable to ergonomic hazards by repetitive movements. From these results, it is possible to suggest that poultry 
processing tasks classified as high (8%) and moderate risk (81%) predispose workers to a greater probability of developing upper 
limb work-related musculoskeletal disorders (>21.5% probability for high risk and 10.8 to 21.5% for moderate risk).
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1. Introduction
Brazil is the largest exporter of chicken meat since 2004 and the third producer after USA and China [1]. Most 
Brazilian chicken meat exported is in the form of cuts (54.7%), and the remainder consists of processed meat 
(4.6%), salted meat (4.5%), and whole chicken (36.2%) [1]. Thus, most of the chicken meat produced in Brazil is 
processed by means of hand tools (knives) or specific machines (chainsaws). However, improvements in the 
working conditions in this sector have not grown at the same rate as production growth [2].
According to Caso, Ravaioli and Veneri[3], the slaughterhouse workers are exposed to biomechanical risk factors 
for development of work-related musculoskeletal disorders of the upper limbs (UL-WMSDs) such as repetitiveness, 
high-frequency of technical actions, excessive force, awkward postures, insufficient time for recovery, use of tools 
and exposure to cold. Tirloni et al. [4] reported that the majority of the workers of a poultry slaughterhouse in Brazil 
reported some kind of bodily discomfort (67.2%), mainly on the shoulders (62.6%) and neck (46.2%). In another 
Brazilian slaughterhouse, Reis et al. [5] found thatworkers felt discomfort in the shoulder (45%), neck (29%), spine 
(26%), arms (23%), and hand and wrists (20%). Corroborating with this findings, Mohammadi[6]established that 
67% of workers of a poultry slaughterhouse in Iran were exposed to high-risk activities that contribute to the 
development of UL-WMSDs.
Consequently, the OCRA checklist was developed to analyze the workers exposure to various risk factors of 
developing UL-WMSDs (repetitiveness, strength demand, inappropriateposture and inadequate movements, lack of 
recovery periods, and others, defined as "complementary") related to activities performed, and was based on a 
consensus document of a technical committee in musculoskeletal injuries of the International Ergonomics 
Association (IEA) [7,8].
Thus, the aim of this study was to evaluate the risks associated with upper limb repetitive movements performed 
in the working setting of a poultry slaughterhouse,using the checklist OCRA.
2. Method
The procedures were approved by the local Ethics Committee in Research with Human Beings, according to the 
Helsinki Declaration.
The study was conducted in a poultry slaughterhouse with 4,500 workers in which450,000 chickens were 
hovereddaily, divided into two shifts. In order to evaluate the risks associated with repetitive movements of the 
upper limbs, 10 % of the workforce was evaluated while carrying out their work tasks, using the checklist proposed 
by OCRA method (Table 1) [9]. Videos of 10 task cycles were recorded for each worker evaluated for further 
analysis of the activity.
Table 1.Score description of the OCRA Checklist, risk classification and respective incidence of UL-WMSDs [9].
Color Risk Checklist points Incidence of UL-WSDs (%)
Green Acceptable < 7.5 < 5.26
Yellow Borderline or very low 7.6 – 11 5.27 – 8.35
Light red Low 11.1 – 14 8.36 – 10.75
Dark red Moderate 14.1 – 22.5 10.76 – 21.51
Purple High > 22.5 > 21.51
For data presentation, descriptive statistics in terms of mean, standard deviation and percentage was used. In 
order to compare the risk between the workersbody segments,the Student t-test (SPSS 17.0) was used, adopting 
p0.05.
4311 Diogo Cunha dos Reis et al. /  Procedia Manufacturing  3 ( 2015 )  4309 – 4314 
3. Results and discussion
Considering the work load adopted by the company, the two shifts of 528 minutes each with a lunch break (60 
minutes), six breaks for rest (10 minutes each) and the time to change clothes/uniform (clock in and clock out), the 
net time of repetitive work considered for the application of OCRAChecklist was 458 minutes. Thus, to compute the
final risk score,the multiplier factor "one" was assigned, due to the shift’s customary duration (between 421 and 480 
minutes).
Given that the company adopts a total of 60 minutes rest break distributed throughout the work shift, for the 
purpose of computing the "recovery" factor of the OCRA Checklist, a value of "one" (in a scale of 0 to 10) was 
assigned for all activities analyzed.In order to achieve the ideal score (zero) associated with the “recovery” factor,it 
would be necessary to adopt another pause of 8-10 minutes. According to Grooten et al. [10], considering 
theconditions arising from repetitive movements, known as RSI (Repeated Strain Injury), the muscular system, 
joints, ligaments, tendons and nerves are the most affected, especially when the worker has no chance to recover or 
rest.
In relation to the other risk factors, considered by OCRA method (frequency of technical actions, strength
demand, posture and related factors), scores were assigned according to the peculiar characteristics of each activity 
and the technique used by each worker.
According to the analyzes, it was found that the average technical actions performed per minute was 63.7±25.3, 
which represents 9 points according to the OCRA method scale of frequency (0 to 10 points scale). In a study
conducted in a poultry slaughterhouse industry, Colombini andOcchipinti[11]observed similar results, observing an 
average of 60 actions per minute (with few opportunities for short pauses), which represents8.2 points in the OCRA 
Checklist. In another Brazilian slaughterhouse, Reis, Reis and Moro [12]observed 55.2±27.6 technical actions per 
minute, which represents 7 points in the OCRA Checklist. According to Kilbon[13] the worker should not exceed 
25-33 actions per minute, considering that frequencies above these valuesdisrupt the physiological recovery 
mechanisms from operating efficiently, increasing the incidence of injury to tendons.
Poultry processing involves strenuous and repetitive work, with workers at risk for overuse injuries. Upon 
entering the plant, the living chickensare received and then passed through a production line that requires workers to 
hang, kill, pluck, clean, eviscerate, cut, package, and box poultry parts at a rapid pace. Also, the workers clean and 
repair equipment, assemble boxes, and move pallets of poultry packaged. Thus, potential risk for overuse injuries 
exists with each of these occupational duties [14].
Slaughtering and meat processing work tasks involve high loading intensities and cyclic repetitive muscle actions 
of the upper limbs. Combined with limited time for recovery and temporary episodes of work disability, the 
prevalence of musculoskeletal pain in the shoulder, arm and hand is high among slaughterhouse workers [15].
The average result of the OCRA method for all jobs analyzed in the company was 18.3±2.7 points in the 
Checklist, which was considered as a moderate risk. The Checklist scores for the right upper limb (18±2.8- moderate 
risk) were significantly (p=0.014) higher than the left (16.9±3.8 - moderate risk), therefore it is safe to assumethe 
higher risk on the right side of the body. Colombini andOcchipinti[11] found similar results in a poultry 
slaughterhouse industry, an average of 20 points (moderate risk) on the OCRA Checklist, confirming that 22.4% of 
the 969 workers were affected by UL-WMSDs (proven with clinical and laboratory tests).
Considering the five risk categories proposed by the OCRA method, 2 work tasks were considered high risk(8%); 
21 represented moderate risk (81%), and 3 were within an low risk (11%) (Table 2). When grouping thehigh risk 
tasks with the moderate risk tasks, it was verified that the majority of the slaughterhouse workers were vulnerable to 
ergonomic hazards due to repetitive movements. 
However, previous studies have reported much higher rates of highrisk activities thatcontribute for the 
development of UL-WMSDs in Iran slaughterhouses (67%) [6], Italy (90%) [11], and also in Brazil (56.5%) [12]. It 
is speculated that the findings of a smaller number of highrisk activities, observed in this study, have been 
influenced by the recent implementation of the Standard Regulatory Norm 36 (NR-36) [16], which establishes the 
minimum requirements for evaluation, control and monitoring risks in activities performed at meat processing 
industries.
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Table 2.Risk assessment for repetitive movements of the upper limbs performed by the slaughterhouse workers, and simulations for reducing this 
risk by reducing the working pace.
Activities – setores
Actual situation observed Simulations for minimizing the risk
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Weigh Kakugiri – CU 3.2 45 14 low 2.5 35 11 very low
Place plates between packaging – TU 2.7 49 13.5 low 2.2 40 10.5 very low
Disarticulate leg boneless chicken – CU 8.5 42.9 14 low 6 30 11 very low
Re-hanging chicken – CH 20 60 20 moderate 10 30 11 very low
Re-hanging Stork – CU 24 72 22 moderate 12 35 11 very low
Remove sassami Stork – CU 30 60 20 moderate 15 30 11 very low
Cleaning breast – CU 9.2 55.4 18 moderate 6.7 40 10.5 very low
Unloading cages – RE 10 40 16 moderate 7.5 30 11 very low
Hanging – RE 15 45 17 moderate 10 30 11 very low
Leg deboning – CU 3.3 46.7 17 moderate 2.2 30 10.5 very low
Re-hanging boneless chicken – CU 20 40 16 moderate 15 30 11 very low
Liver removal – EV 20 60 19 moderate 12 35 11 very low
Loading empty cages – RE 2.9 51.4 20 moderate 1.7 30 11 very low
Repositioning Kakugiri on the mat – CU 35 106 18 moderate 13 40 11 very low
Boneless leg Packing – CU 5.1 66.7 17.5 moderate 3.3 43 10.5 very low
Seal packaging boneless leg – CU 3.2 69.5 19.5 moderate 1.8 40 10.5 very low
Transfer boxes – SP 6 60 15.5 moderate 4 40 10.5 very low
Wing automatic scale supply– CU 1.2 117 20 moderate 0.4 40 11 very low
Breast fillet Automatic Packing– CU 10.9 54.5 16 moderate 7 35 11 very low
Deboning breast of boneless chicken – CU 6.3 56.8 16.5 moderate 3.3 30 10.5 very low
Deboning leg of boneless chicken – CU 1.9 65 18.5 moderate 0.9 30 10.5 very low
Chicken paws screening – EV varies 116 18 moderate -65% 40 11 very low
Boneless leg screening – CU varies 110 21 moderate -62% 40 10.5 very low
Filling boneless legs belt – CU varies 100 22 moderate -60% 40 11 very low
Weigh boneless chicken – CU 5 30 23.5 high *
Remove packaging plates – TU 3.3 36.7 23 high *
Average 10.7 63.7 18.3 moderate 6.5 34.4 10.8 very low
Standard-deviation 9.6 25.3 2.7 4.8 4.8 0.2
Sectors: SP - Secondary packaging, CH - Chiller, CU - Cuts, RE - Reception, EV - Evisceration, TU - Tunnels; *It is necessary to restructure 
the activity due to the strength demands.
Among the requirements of the NR-36 that directly influence the results of OCRA checklist, there is a 
requirement for adoption of a total of 60 minutes rest breaks daily, as it reduces the exposure time to activities that 
require repeatability and/or muscle overload, and also reduces the score on the variable "recovery". This speculation 
is evidenced by the disparity between the results of this study and the results of Reis, Reis, Moro [12] study, as these 
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authors evaluated a Brazilian slaughterhouse prior to implementation of the NR-36, and therefore found greater 
exposure to repetitive activities (480 minutes), and a shorter duration for daily rest breaks (10 minutes).
Starting from statistical procedures (regression analysis), the precursors of the OCRA method [9],based on
epidemiological data, developed hypotheses of disease prevalence expected in a particular occupational setting. 
Therefore, possible percentageswere defined for eachlevel of incidence of UL-WMSDs inthe Checklist, as described 
in Table 1. In meat deboning activity, Colombini, Occhipinti and Fanti [9] found a incidence of UL-WMSDs of
47.7% of workers from workstations classified with 28 points in the OCRA Checklist (high risk).
Musculoskeletal problems arising from poorly organized work environments are of concern, as they lead to the 
emergence of occupational diseases with negative economic and social repercussions both for companies and for 
government, and especially for the family. Thus, providing an ergonomically appropriated workplace is of 
fundamental importance for companies, due to the loss of employees, and for the government, which should provide 
the payment of welfare benefits for treatment and rehabilitation [17, 18].
Tirloni et al.[4] suggest that some organizational factors of the poultry slaughterhouse should be considered for 
the prevention of UL-WMSDs, such as: slowing down the production process, adoption of rest breaks well 
distributed along the workday, job rotation between tasks with different biomechanical requirements and increased 
number of workers; the use of very sharp knives to reduce the effort required to perform cutting task; use of 
adequate clothing according to the work environment temperature, respecting biological individuality of workers, 
promoting thermal insulation and comfort; and finally, there should be a gradual transition between the outside and 
the work setting in order for the workers to undergo adequate acclimatization. Furthermore, Reis et al. [5] affirm that 
the poultry slaughterhouse workstations do not meet the workers' anthropometric characteristics, and ergonomics 
adjustments are necessary to promote proper functioning, comfort and safety.
Considering that there are predominant highly repeatable movements of the upper limbs in poultry 
slaughterhouses [15], and previous studies suggested the reduction in working pace to prevent UL-WMSDs [4], 
simulations of reduced working pace to achieve very low risk levels utilizing the OCRA Checklist were performed 
(Table 2).
Through simulations, in 24 activities it was possible to reduce the risk of UL-WMSDs to very low levels, only 
reducing the working pace(-42.1±14.5%). In the remaining activities analyzed, it was not possible to achieve very 
low risk levels only by reducing the working pace, due to the high demand for strength required to perform the task.
4. Conclusion
Given the results of this study and the postulation of the literature, the following can be concluded:
x Most work activities performed by the employees (81%) were classified as moderate risk, predisposing the 
workforce to anincidenceof UL-WMSDs of between 10.76 and 21.51%;
x The risk of developing UL-WMSDs in the analyzed activities was higher for the right side of the body;
x Simulations of reducing the working pace showed the effectiveness of this organizational measure to reduce the 
risk of UL-WMSDs.
Thus, taking into account that there are many identical workstations in the production sectors of this industry, it is 
estimated that most of the employees were exposed to moderate to high risk, in which the high risk provides 6 times 
greater chance to develop UL-WMSDs than the population that was not exposed.
Future studies are needed to determine whether our findings can be generalized to other poultry slaughterhouses, 
given that the current study was limited to analyzing only those employees within the Brazilian slaughterhouse.
Finally, some organizational measures should be considered to reduce the risk of work-related musculoskeletal 
disorders of the upper limbs, for example, reducing the working pace, adopting breaks well distributed throughout 
the workday, adopting rotation between activities with different biomechanical requirements and increase the 
number of employees.
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